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Abstract
The purpose of this research was to improve ELL and low-income students outcomes in
mathematics through the use of Accountable Talk® enhanced by consistent integration of
higher-order questioning and technology to track student fidelity to the Accountable
Talk® model and competency in their evolving math skills. To evaluate the impact of the
intervention, previous year’s students’ outcomes were compared with student outcomes
following implementation of the enhanced Accountable Talk strategy in an urban fourth
grade classroom. After learning and practicing the strategy, students worked in groups to
respond to higher-order questions tied to the mathematics lesson weekly. They recorded
these conversations. Analysis, through the use of a rubric, determined their level of
implementation. Pre and post assessments for each unit showed significant growth in
mathematics relative to previous years’ outcomes. Students using the Accountable Talk®
model grew more than students in previous years without the strategy. Though other
factors may have contributed, it is likely Accountable Talk® influenced this growth.
These results encourage the use of this strategy in mathematics perhaps, in particular,
with students who may be struggling with English language fluency, academic language,
and math concepts. Further research is needed to assess what effect more time and
different grouping may have.
Keywords: Accountable Talk®, Mathematics, Questioning, Technology
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Classrooms are evolving in the 21st century. The traditional practices of teacher
lecture and fill-in-the-blank responses are outdated and ineffective (Wilhelm, 2014).
Increasing student talk and allowing students to lead conversations improves academic
and social achievement for all learners. Student talk, the verbal discourse between
students and teachers regarding academics, shows children they are competent and
collaborative in their education (McElhone, 2013). In modern and diverse classrooms, it
is not enough for students to be passive participants; their learning depends on their
active involvement (Bourdage & Rehark, 2009, Michaels, O’Connor, Resnick, & Hall,
2010).
The elementary school in this study provides English language services to over 50
percent of its students. Each year, the English Language Learners (ELLs) complete the
ACCESS (Assessing Comprehension and Communication in English State-to-State) test
to determine their ELL levels and judge their progress towards fluency in English. The
students who make up the fourth-grade class during the 2016/2017 school year scored
significantly lower than district peers did on the speaking portion of their ACCESS test
the previous year. This indicated a deficiency in their oral language skills.
With regard to the school population as a whole, academic achievement across all
demographics is lower than district or state averages. The school is 53% Asian, 35%
African-American, 7% Hispanic, 3% Caucasian, and 2% American Indian. Additionally,
95% of the students qualify for free-or-reduced-lunch. Meeting the needs of these diverse
learners can be a challenge.
Of the 2016/2017 fourth grade class, only 18% of students were proficient on
their third-grade mathematics standardized state test. This data, in combination with
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administration’s observations of teacher behavior (personal communication, time, etc.),
led me to conclude these learners needed increased and improved student talk to
stimulate growth in mathematics achievement. After reviewing the current research on
student talk, it became clear the Accountable Talk® model would be likely to increase
student achievement. Equally obvious was the fact that student talk would not increase
achievement alone. The literature made it clear student talk needs to be supported by
higher order questioning (Smart & Marshall, 2012) and facilitated in a way that makes it
manageable in the classroom (Crowe & Stanford, 2010; Piazza, et al., 2015; Boyd, 2015).
After implementing the Accountable Talk® model and planning higher order
questioning for the units, students would record their responses. The dialogue would be
analyzed through weekly checks and continued small group instruction. The overall
impact of the strategy on achievement would be seen in the change of scores from preassessment to post-assessment for each mathematics benchmark. In addition, these scores
could be compared to a former fourth grade class of mine. A thorough analysis would
indicate the potential efficacy of the Accountable Talk® model, supported by higher
order questioning and technology on similar populations.
Review of Literature
In response to the changing learning environment, there has been increased
interest in research about student talk (Gillies, 2014). This review of recent literature will
elaborate on the definition of student talk and identify the barriers to improving student
talk in a diverse elementary school setting. Finally, strategies for increasing student talk
will be summarized. It will become clear, student talk, as enhanced through the
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Accountable Talk® model, higher order questioning, and digital recording has the
potential to increase achievement for diverse learners.
Definition of Student Talk
This paper will use the term “student talk” to refer to the variety of ways students
share ideas within a classroom. Student talk includes verbal discourse regarding academic
material. This communication may take place both in and outside of the classroom. Also,
this dialogue may be teacher-to-student, student-to-teacher, or student-to-student. There
is variety within these parameters as well. Student talk may occur in large group, small
group, one-on-one conferences or virtually. Student talk, in these forms, is essential to
Vygotzky’s (1978) theory that social learning is of the utmost importance in education.
These interactions are crucial to student achievement and growth (Gillies, 2014).
Effects of Increased Student Talk
In many classrooms, teachers do most of the talking, when; in fact, the opposite
has been demonstrated to be more effective (Crowe & Stanford, 2010). The research is
clear: student talk has both academic and social benefits (Bourdage & Rehark, 2009;
Boyd, 2015; Piazza, Rao, & Protacio, 2015; Michaels, O’Connor, & Resnick, 2007;
Michaels, et al., 2010; Smart & Marshall, 2012). Academically, the effects have been
profound. In her paper, McElhone (2013) found student talk enhanced learning and
increased student achievement in text comprehension when students received varied and
open-ended questions. Gillies (2014) found that these verbal interactions promoted both
critical thinking and problem solving. Discussions also facilitate moving students away
from strictly absorbing the material and into becoming meaning makers (Wilhelm, 2014).
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Classrooms that embrace student talk have shown these increases in achievement happen
across all backgrounds and abilities (Michaels, et al., 2007, Michaels, et al., 2010).
Piazza, Rao and Protacio (2015) elaborated on these findings. As they researched
practices that support diverse learners, they found student talk supports social learning as
it helped students to create new language to use in a social setting. Additionally, they
found the students made connections between old and new information to expand their
existing views. Student talk clearly improved comprehension, critical thinking, and
overall achievement (Piazza, et al., 2015).
These effects, however, diminish when student talk is not supported in three
ways: with proper ground rules (Bourdage & Rehark, 2009; Mercer, 2002, Michaels, et
al., 2010); through higher order questioning (Smart & Marshall, 2012); and with an
allowance in teacher planning for the time it takes to listen to students and differentiate
the talk (Crowe & Stanford, 2010; Piazza, et al., 2015; Boyd, 2015). Increasing the
volume is not enough to bolster achievement. Teachers are more likely to see results
when addressing this three-sided foundation (see Figure 1).

Figure 1. Effective student talk. This figure shows the foundation to creating successful
student talk.
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Barriers to Improving Student Talk
In many classrooms, limitations in student talk come in three forms. First, there
may be a lack of ground rules. Ground rules are crucial to supporting student talk
(Bourdage & Rehark, 2009; Mercer, 2002, Michaels, et al., 2010). Bourdage and Rehark
(2009) researched exploratory talk as defined by Mercer (2002). Mercer defined
exploratory talk as a discussion where “speakers follow ground rules which help them
share knowledge, evaluate evidence, and consider options in a reasonable and equitable
way” (Mercer, 2002, p.150). These ground rules direct the students’ conversations and
promote the use of evidence for their thinking. With ground rules, students are able to
position themselves in conversation and create meaning and understanding (Bourdage
and Rehark, 2009).
The second barrier to effective student talk observed by researchers is a lack of
proper questioning techniques. Crowe and Stanford (2010) found “the level of
questioning reflects the level of thinking expected within the classroom” (p. 37).
Traditionally, however, teachers have followed the IRE (initiate-respond-evaluate) model
when conversing with students (Michaels, et al. 2010). This model begins with an
initiation, usually a question or a fill-in-the-blank. The student provides the response. The
teacher finishes the exchange with an evaluation of the response (McElhone, 2013). The
IRE method is restrictive to students, as the children play a passive role in the discourse.
The conversation is teacher-dominated and ends before deep thinking and continued
questioning can occur (Gilson, Little, Ruegg, & Bruce-Davies, 2014, Michaels, et al.
2010). Teachers are more effective when they act as a facilitator of talk--instead of a
primary source of classroom talk (Bourdage & Rehark, 2009). Higher order questioning
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(Crowe & Stanford, 2010) paired with purposeful sequencing (Vogler, 2005), creates a
conversation that improves student achievement.
A final barrier to student talk is the time it takes to facilitate quality discussions.
Powerful student talk requires time to establish and manage (Boyd, 2015, Michaels, et al.,
2010). For instance, the creation of ground rules needs to take place with students as
participants. Implementing ground rules without their input may constrict their
engagement in the resulting conversations (Smart & Marshall, 2012). Additionally, many
of these conversation skills need to be explicitly taught, especially to English language
learners, but many classrooms do not take the time (Piazza, et al., 2015). And, of course,
students need enough time to think, form ideas, share, and respond to others (Crowe &
Stanford, 2010).
Strategies to Increase and Improve Student Talk
In order to overcome these three barriers to meaningful student talk, researchers
have suggested many solutions. The following three strategies are compatible and address
the needs of diverse learners. To address the need for ground rules, the Accountable
Talk® model of exploratory talk is particularly well suited (Michaels, et al., 2010). There
are many resources to help improve higher order questioning skills. Lastly, digital
recording applications offer a unique and empowering venue for student talk (Lapp,
Fisher, Frey, & Gonzales, 2014). Digital recording also gives the teacher the opportunity
to view all conversations, essentially creating more time in the day.
Accountable Talk® model.
Michaels, O’Connor, Resnick, and Hall (2010) found Accountable Talk® to be an
effective approach to verbal discourse. It is named for the three tenets to which students
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are accountable. First, students are accountable to their learning community. They must
listen to others and build upon their responses. This may look like taking turns, speaking
respectfully, and actively listening. Second, they are accountable to acceptable standards
of reasoning. They must use logic and reasoning to form their arguments. Third, they are
accountable to knowledge. Their responses must be based on facts and evidence
(Michaels, et al., 2007, Michaels, et al. 2010). Many teachers found success when using
Accountable Talk®’s extending questions such as, “Can you explain what you meant?”
or “Can anyone add to what he/she has said?” (Michaels, et al., 2007, p. 286).
In “Developments in Classroom Based Talk,” Gillies (2014) synthesized the
current research on student talk systems. She noted how important it is for students,
adhering to the Accountable Talk® model, to listen to each other and build on ideas. As
they are constructing new ideas, they are always explaining and justifying their thinking
(Gillies, 2014). Contingency to previously shared ideas is critical in classroom
conversations (Boyd, 2015). This model also supports McElhone’s (2013) finding that,
for student talk to be successful, it must be collaborative. Accountable Talk® creates a
framework that encourages deep thinking and shows students they have the right and
responsibility to speak and explain their thinking (Michaels, et al., 2007, Michaels, et al.,
2010).
Higher order questioning. Accountable Talk® alone, however, is not enough to
build a proper foundation for successful student talk. Higher order questioning is
paramount to the desired increase in achievement (Boyd, 2015; Crowe & Stanford, 2010;
Smart & Marshall, 2012; Vogler, 2005). Higher order questions help students to create
new ideas and make new understandings (Crowe & Stanford, 2010). These questions also
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facilitate higher order dialogue and improve critical thinking skills (Smart & Marshall,
2012). Essentially, questioning promotes deeper thinking about the subject matter across
curricular areas (Vogler, 2005).
Levels of thinking and questioning are often categorized through Bloom’s (1956)
work. His taxonomy has been refigured many times. Recently, Overbaugh and Schultz
(2005) changed the wording from nouns to verbs. Crowe and Stanford (2010) share that
this change embraces the idea that “learning is fluid and active, rather than a static body
of knowledge one should acquire” (p. 38). This lends itself readily to the practice of
including students as active participants in their learning (Bourdage & Rehark, 2009).
The following table shows the old and revised taxonomies side-by-side:
Bloom’s Taxonomy

Overbaugh & Schultz Revision

Knowledge

Remembering

Comprehension

Understanding

Analysis

Applying

Application

Analyzing

Synthesis

Evaluating

Evaluation

Creating

Note: Table comparing Bloom’s Taxonomy and Overbaugh and Schulz revision as used
in Crowe and Stanford’s “Questioning for Quality”
When using higher order questioning, it is also important to ask a variety of
question types (Crowe & Stanford, 2010) and leave some of them open-ended (Smart &
Marshall, 2012; Boyd, 2015). In “Relations Between Teacher Questioning and Student
Talk in One Elementary ELL Classroom,” Boyd (2015) found that teachers should use a
variety of question types to scaffold student understanding. For example, using more
closed questions while students are being introduced to a topic helps them to grow in
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their initial understanding. As their understanding deepens, higher level and open-ended
questions take their knowledge from a basic to a more complex level (Boyd, 2015).
Questioning is also more effective when the questions follow a sequence. As questions
build on each other, student understanding is supported (Vogler, 2005).
Digital Recording. Student talk, as supported by the Accountable Talk®
framework (Michaels, et al., 2010) and facilitated by higher order questioning (Crowe &
Stanford, 2010) has the potential to improve student achievement, if there is time and
space to implement these proven practices effectively. Student led small group work is a
useful time for students to use their Accountable Talk®. This is a time heterogeneous
groups can use each other’s expertise as a resource for learning. Unfortunately, without a
teacher’s presence to enforce students’ accountability, there is a chance time will be
wasted (Michaels, et al., 2010). Digital recording applications can allow students to
record their conversations and give teachers the opportunity to listen and assess at
another time.
Cicconi (2014) adds support for the use of technology for conversation and
collaboration. In her research, she found technology provided a naturally collaborative
environment in which digitally native students can express themselves to their peers. It
also allows different (and sometimes unexpected) learners to take on the teaching role for
other students. Additionally, it efficiently provides a virtual buffer between students and
bridges the gap to physical collaboration for children who may need scaffolding in this
process (Cicconi, 2014). IPads specifically meet the needs of a collaborative classroom
because they easily provide both private and public spaces (Falloon, 2014).
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A growing body of research has pointed to the importance of student talk in the
learning process. Student talk, within this paper, encompasses the verbal discourse and
conversations that extend beyond the classroom. Increasing and focusing this talk leads to
higher academic achievement across subjects and bolster’s students’ engagement in
learning (Bourdage & Rehark, 2009; Boyd, 2015; Piazza, et al.; Michaels, et al., 2007;
Michaels, et al., 2010; Smart & Marshall, 2012). Teachers can effectively lead the
increase in student talk through the implementation of the Accountable Talk® model
(Michaels, et al., 2010) and the use of higher order questioning (Smart & Marshall,
2012). This process becomes more manageable, efficient, and powerful through the
addition of digital recording.
Though the research has increased considerably in the past few years, there were
still shortcomings in the literature available. Articles focused primarily on the impact of
talk on literacy, which left applications in mathematics and science underexplored. Also,
while the research spanned ages, there was a lack of research specifically focused on
elementary students. Finally, as technology is constantly increasing in its breadth, even
recent articles lack a review of the latest applications.
Even with these gaps, the literature on student talk and its effect on achievement
shows potential to address problems found in diverse classrooms. This research should
show teachers the value in listening to students. Effective teachers step aside and act as
facilitators of a classroom instead of interrogators of students. Technology, as a
collaborative discussion tool, will serve to virtually expand the classroom and offer
students a safe space to continue their conversations. The research shows classrooms
should shift their focus from the evaluation of what students say, to facilitating the
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student’s discussion. Teachers who employ Accountable Talk® with higher order
questioning, and the use technology to enhance student talk will find students become
more critical thinkers and their achievement will increase.
The purpose of this action research is to determine the effects on a diverse urban
fourth grade class’ growth in mathematics resulting from: increased student talk, as
supported by the Accountable Talk® model, enhanced by higher order questioning; and,
facilitated by digital recording.
Methodology
I researched the effects of the Accountable Talk® model on mathematics
achievement in a fourth-grade urban classroom using an action research model. Action
research is the process of identifying an area in need of improvement, implementing
change within your own practice, and analyzing the results of this shift in your teaching.
It is unique because the researcher is the acting participant in the study and their students
create the results. This element gives teacher judgment power in the research and
personalizes the results (Hendricks, 2012).
In my previous experience teaching fourth grade at this same elementary school, I
observed low mathematics achievement from my students on both the unit exams and
state standardized tests. Knowing this and seeing the unusually low scores my ELL
students received on the speaking portion of their yearly language acquisition testing, I
hoped incorporating the Accountable Talk® model would boost student success. My
class size fluctuated throughout the study, as I worked with a mobile population. It
ranged from 25 to 27 students and this study focuses on the results of the 23 students
present from the introduction of the strategy to the completion of the study.
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Of those 23 students, 13 were male and 10 were female. The racial breakdown
was 61% Asian, 30% African-American, and 9% white and Hispanic/Latino. Ten
students received ELL services, four students were identified gifted/talented (GT), and
one student qualified for special education (SPED). One hundred percent of the students
participated in a free or reduced lunch program.
The study started at the beginning of the 2016/2017 school year and began with
the administration of a student survey. The survey contained questions on student
perception towards speaking or sharing in class, the classroom community, and the
teacher’s attitude towards student talk (see Appendix A). After this survey, the slow
process of introducing the Accountable Talk® model began.
I started direct teaching of conversation norms and, after introducing my research,
worked with students to define the three ground rules to Accountable Talk®: we are
accountable to our learning community, we are accountable to accurate knowledge, and
we are accountable to rigorous thinking (Michaels, O’Connor, & Resnick, 2007). We
practiced these rules in low-stakes conversations, such as responses to short videos, whatif questions, etc. As we practiced these rules, we came up with “look fors” and created an
Accountable Talk® bulletin board to keep our work visible (see Appendix B).
Next, I introduced the sentence stems found in the Accountable Talk® toolkit (see
Appendix C). Each day, during morning meeting, students learned one or two new
sentence stems through a “big question.” These “big questions” involved debate, but
remained low risk, so students could still disagree comfortably. For example, students
practiced “I agree with…” and “I disagree with…” while discussing the question, “Are
teachers or doctors more important?” While students quickly learned to use the
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agree/disagree stems, they struggled more with the explanation of evidence and
questioning, so we spent more days on those.
After students became proficient with the first half of the sentence stems, I moved
Accountable Talk® into our mathematics class. Our math class consists of a mini lesson
of about 20 minutes and work time of about 30 minutes. Most days there is some quick
assessment to inform the next day’s instruction. This usually comes in the form of an exit
slip. During the 30 minutes of work time, students use a task board to direct their
activities. This task board includes small group time with me, practice on iPads, practice
with a paraprofessional, and math games. After the introduction to Accountable Talk®, I
added an activity called the “Talk Box.” The Talk Box contained a higher order question
related to the standards taught that week and students were expected to respond.
I broke students into five groups of five or six students each. I chose to employ
heterogeneous grouping in regards to mathematics ability. This made it easier to create
groups with both comfortable and uncomfortable speakers. I placed higher math students
in each group to act as experts in conversations. My hope was to create deeper
conversations with more questioning through mixed grouping.
I looked to the benchmarks to create my higher order questions for both the Talk
Box and small teacher led groups. These questions fell in the analysis, synthesis, and
evaluations sections of Bloom’s hierarchy (1956). During our quadrilateral unit, for
example, students categorized a set of shapes based on their properties. During multidigit multiplication, students solved multistep word problems and proved whether or not
they were correct. These questions were written by me before each unit to ensure they
connected to the standards as they built towards assessment.
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For their response, the students began by reading the question and then discussing
it. One student in the group recorded the conversation with their iPads using GarageBand.
If there were any written or visual component to the question, the student also took a
picture of the response. Once the students concluded their conversation, they sent the
conversation and images to my laptop. Students named each conversation using their
group name and a reference to the week (i.e. Green Group, Week One). Each of the five
groups met once per week independently and twice per week with me.
Each Wednesday, I listened to their recorded conversations and analyzed them
using an Accountable Talk® Rubric (see Appendix D). These evaluations informed my
small group work with them the following week. For instance, if a group struggled to ask
deeper questions, I included that focus in our next small group meeting. Within my small
groups, we also focused on a higher order math question related to the week’s standards,
but it was largely an opportunity to practice our Accountable Talk®.
In addition to the rubrics completed each week, I also filled out a self-reflection
(see Appendix E). This helped me to realize when a component of Accountable Talk®
needed to be addressed whole group instead of small group. This also highlighted if a
group struggled to work together or if individual students needed help gaining the
confidence to talk more with their peers. Thankfully, it also pointed out successes along
the way I could share with students. When a conversation went particularly well, it could
be shared with the whole class to give them an idea of our ongoing goal.
At the beginning and end of each math unit (usually two to three weeks in length),
students took a district-created benchmark assessment. Each unit is broken into one
power standard with three or four supporting benchmarks. Each standard and benchmark
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is assessed using four questions. The first question assesses a skill about two years below
grade level. The second question assesses a skill about one year below grade level. The
third question assesses the grade level skill and the fourth question assesses the skill one
year above grade level. For a student to be marked as proficient on a benchmark, they
must get the first three questions correct. The data for each benchmark, both pre and post,
is entered into a district spreadsheet that analyzes the class proficiency and growth
throughout the unit. As I have this same data from a previous year working with a similar
population and class size, I compared the different years and postulated the impact using
Accountable Talk® may have on student mathematics achievement.
Though I continued to use the Accountable Talk® model, I formally analyzed the
data from three mathematics units. This means the study lasted approximately ten weeks.
At the conclusion of these ten weeks, I gave the students the same survey administered at
the beginning of the school year to assess any change in attitude around classroom
expression.
Analysis of Data
This action research considers the impacts of Accountable Talk®, when supported
by higher order questioning and technology, on the achievement of fourth grade students
in mathematics. To analyze the efficacy of this strategy, four data collection tools were
used: a student survey, an Accountable Talk® Rubric, weekly self-reflections and unit
benchmark assessments. I compared the achievement data from my 2016/2017 students
to the achievement data of my 2014/2015 students who were not taught the Accountable
Talk® strategy.
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Full implementation of the strategy took approximately three months. This
analysis of benchmark assessments focuses on students who present from the initial
implementation in September to the final assessment in December. I analyzed data from
previous years similarly and only included students who were present for all three
mathematics units. Data, however, for the survey could not be restricted to only students
who were present for all three months, as it was anonymous. Additionally, the rubric
analysis of the group sometimes reflected the new students, because every student needed
a group. I believe the influence these students had on the rubric and survey overall is
minimal, because only two students joined the class and two left the class.
The first and last data collected was the student survey. I gave this survey before
and after implementation of the strategy to gauge classroom climate and student
perception of talk in the classroom. The survey consisted of 11 questions and was
anonymous. I read aloud the questions to the students and each question had five possible
responses: no, mostly no, sometimes, mostly yes, and yes, always (see Appendix A).
Within this district, teachers are required to give students surveys twice a year. The
questions are chosen from a large bank of district created questions. I chose questions
that related to student talk in the classroom, classroom community, and student talk in
mathematics.
After I introduced Accountable Talk® and implemented it within our math class,
I used a rubric to track the level of implementation. Each week, I analyzed the
independent implementation of the Accountable Talk® model in the “Talk Box” groups.
I created this rubric using the Accountable Talk® toolkit that also informed the sentence
stems (West Ed). As I listened to the weekly conversations, I took notes on the bottom of
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the rubric outlining their conversations and any patterns emerging. To record the degree
to which each quality was met, I marked each category on the rubric with no, rarely,
sometimes, mostly, and yes. As necessary, I also marked specific mathematics concepts
needing to be re-taught and student conflict that may need to be addressed. After
completing the Accountable Talk® rubrics for each group, I completed a self-reflection
form. This form served two functions: first, I analyzed my own implementation of
Accountable Talk® and higher order questioning and, second, I marked next steps to
inform my instruction of the following week’s small groups.
The most telling data came from the pre and post benchmark exams. Teachers
give these assessments across the district before and after each mathematics unit. The
three units covered by this study were on quadrilaterals, multi-digit multiplication, and
graphing. Each of these topics is broken into two to four benchmarks to match the state
standards in mathematics (see Appendix F). Over the three units analyzed, ten
benchmarks were assessed. Each benchmark is assessed with four questions at four
levels: beginning, developing, proficient, and exceeding. These are the same assessments
used in my previous years teaching as well. Questions are read aloud to students, but are
completed independently.
Examining the differences between the student pre-survey and student postsurvey revealed many gains. I gave each response a point rating (No = 1, Mostly No = 2,
Sometimes = 3, Mostly Yes = 4, and Yes, Always = 5). This allowed me to find the
average rating for each question (see Fig 2). Overall, the students had more positive
perceptions of their place in our classroom community and their participation in our
classroom (see Appendix G). The most notable increases were in the way students felt
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they had opportunities to actively participate in class (increase of 0.8) and in how they
felt I wanted to listen to their ideas (increase of 0.62). Additionally, students felt they
were more a part of our classroom community. While this may be in part due to the
survey being administered later in the school year, I also witnessed examples of how
students used Accountable Talk® in social language between students as well as
academic.

Figure 2. Student survey averages. This figure shows the change in student survey
responses.
While the goal was for each group to meet once per week during the three
mathematics units, days off and special events made it impossible for all groups to meet
the same number of times. Because each group had a different number of rubrics
completed, I compared each group’s first, middle, and last rubric to see growth (see
Figure 3). Even though each group entered at a different level of proficiency, all but one
group made growth in level of implementation. The group that did not make growth
began at an unusually high level of understanding of the concept. The conversations were
analyzed using twelve measures of Accountable Talk®. The results below refer to how
many of these standards were fully met by the conversation. Through the rubrics each
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week, I did notice that implementation ebbed and flowed. Groups would reach a high
level of implementation and then backslide the next week. This showed me that constant
re-teaching was necessary to the success of the strategy. Of the standards being assessed,
students easily became proficient in creating a comfortable and safe environment for
conversing through listening and responses. The harder standards to attain were drawing
comparisons between ideas, redefining their own understanding, and questioning the
answers of other students.

Figure 3: Accountable talk rubric. This figure illustrates the group growth on the
Accountable Talk Rubric (see Appendix E)
I completed self-reflections after listening to the groups and filling out their
weekly rubrics. First, I listed observations to note the patterns that had emerged from the
rubrics. Next, I reflected on those patterns with questions and possible next steps. Finally,
I decided on instructional changes to implement the following week. Analyzing my notes,
several clear themes emerged. I categorized the observations and reflections into the
following areas: rigorous thinking (pushing the conversation deeper), student
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questioning, group dynamics, engagement, language needs, and miscellaneous (i.e.
technology, scheduling, etc.) (see Figure 4). The two categories that dominated my
observations and reflections were student questioning (six of 25 notes) and group
dynamics (seven of 25 notes). These notes led to instructional changes that included
whole group teaching of questioning, conferring with specific students on group goals,
and increased vocabulary instruction. Overall, I noticed student’s gain, lose, and regain
enthusiasm and fidelity to the Accountable Talk® model and the importance of constant
re-teaching was always evident.

Figure 4. Self-reflection notes. This figure shows the percentage of my notes reflected
each category.
The final piece of data was the benchmark assessments. The benchmark
assessments showed a great increase in proficiency from the previous year I taught fourth
grade (see Figure 5). The students in the previous year had scored higher on the pre-tests,
but made smaller gains throughout the unit. On the assessment, students can demonstrate
their understanding at four levels for each benchmark: beginning, developing, proficient,
and exceeding). In the graph, “Benchmarks” refers to the number of benchmarks assessed
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at that level. For example, if an assessment has four benchmarks a student may score
proficient on two of them, beginning on one, and developing on one. This would be
marked as two Ps, one B, and one D.
Benchmark Assessments for First Unit

Benchmark Assessments for Second Unit

Benchmark Assessments for Third Unit

Figure 5. Benchmark assessments for three units. This figure shows the pre and post
assessments for students in both years analyzed across all three units.
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Analysis of collected data revealed additional insights into the efficacy of
combined Accountable Talk®, higher order questioning, and technology. First, as the
level of implementation increased for students, their gains on their benchmark exams
increased. The data shows the gains made in the third unit were greater than the gains
made in the first two units. I believe this is a result of the deeper conversations made
possible by: continued practice in questioning each other, offering of evidence, and
creation of a safe environment for conversations. Perhaps students transferred their
developing understanding of mathematical concepts from the “Talk Box” experience and
applied this knowledge to the questions on the benchmark exams.
Another finding is in the effect the strategy had on ELLs. Because our population
of ELLs is so significant, it is important to note the significant increase in achievement of
ELL students this year compared to the gains made in the 2014/2015 school year (see
Figure 6).
Benchmark Assessments for ELL (All Units)

Figure 6. Benchmark assessments for ELL (All units). This figure analyzes benchmarks
across all units for ELL students.
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Another population that has traditionally struggled to make gains in my classroom
is my African-American students. As with the ELL students, my African American
students made greater gains this year (see Figure 7). As noted in the literature review, this
may be due to the cultural relevancy of teaching through conversation.
Benchmark Assessments for African-American Students (All Units)

Figure 7. Benchmark assessments for African-American students (all units). This figure
analyzes benchmarks across all units for African-American students.
Overall, the benchmark assessments showed a great increase in proficiency from
the previous year I taught fourth grade. The students in the previous year scored higher
on the pre-tests, but made smaller gains throughout the unit. As many of the lessons
remained the same, the assessment was identical, and the populations were similar, I do
attribute this to the Accountable Talk® model. It is important to note differences in
achievement may have come from the differences between the students themselves. I do
not believe the entire increase can be attributed to this fact, however, because so many
markers, such as race, ethnicity, age, and special status (ELL/special education) remained
similar between the two years (see Figure 8).
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Figure 8. These graphs show the differences and similarities between the two populations
studied.
Action Plan
The purpose of this study was to evaluate the effect Accountable Talk® has on
achievement in mathematics. Higher order questions supported Accountable Talk®, the
prescribed conversation model, by increasing the rigor of the conversations. The software
GarageBand recorded the independent student conversations. This kept the students
focused on their work and helped me analyze the level of implementation students
showed independently. After examining the collected data a correlation emerged between
students’ increased level of implementation of Accountable Talk® and increased
achievement in mathematics.
While analyzing the different populations in my classroom, the success of ELLs
was notable. As the ELL students had shown a deficit in speaking skills per their last
year’s ACCESS scores, it was my hope this strategy would uniquely meet their needs.
Their benchmark exams showed a higher gain than the ELL students of a previous year.
Though this year’s ACCESS scores are not yet available, it will be interesting to see if
their speaking scores see a similar jump.
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Alongside the improved outcomes in mathematics, a stronger classroom
community seemed evident. Student surveys formally showed an improvement in their
sense of agency and voice in our classroom. Informally, I observed a class of students
more comfortable conversing, managing disagreements, and supporting each other than
previous years. Other staff in the building, including the administration, have observed
their unique and strong community as well. It is possible that their practice in
Accountable Talk® has helped to form this bond.
Though Accountable Talk®, with higher order questioning and technology, may
have been the cause of the increase in achievement and community, there may have been
other factors as well. One of these factors may be teacher experience. With another year
of fourth grade completed, I entered the classroom a more competent teacher. Another
factor may have been in the mathematics lessons themselves. I used the same general
lesson structure for the units taught as I did the previous year analyzed. That said, there
were adjustments made to the lessons to support the needs of this year's learners. For
example, we approached word problems differently this year with a focus on visualizing.
The final outside factor that may have contributed to the data is in the school’s
population. A district initiative to keep students in neighborhood schools has made the
population less mobile in the past few years, meaning fewer students have moved in and
out of the school.
To continue to determine the effect of Accountable Talk® and higher order
questioning on student achievement, there are other research topics to be considered. The
first is in regards to the grouping. For this study, I used rigid and heterogeneous groups.
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The impact may have been different with flexible or homogenous grouping. Further
research could help identify the most impactful grouping paired with this strategy.
Another possible next step is the analysis of time. Accountable Talk® is a
strategy best implemented long term. Though students increased their level of
implementation, they did not completely master the strategy. It would be beneficial to
look at how this model effects achievement when utilized for a longer period of time.
Specifically, I wonder about the ramifications of this strategy being used in a class that
loops or stays together for two years. Looping gives additional time for students to build
relationships with each other and the teacher. This stronger relationship may have an
effect on the Accountable Talk® strategy.
Also, my own analysis and reflection weekly on group’s progress likely positively
impacted student achievement. The ability to consistently monitor student understanding
through their “Talk Box” conversations, was key to the increase in the implementation of
the Accountable Talk® strategy. It also helped me to note my own strengths and
weaknesses. For example, patterns in their conversations could reveal class-wide
misunderstandings and holes in my instruction.
In conclusion, the data shows Accountable Talk®, higher order questioning, and
technology combined, have the potential to increase achievement in mathematics.
Though other factors may have contributed, this urban fourth grade classroom seemingly
benefited from this strategy. Further research is needed to determine the most powerful
way to implement this model. It is my hope to continue using this strategy to support my
learners and I believe these results should encourage others to do the same.
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Appendix A
Student Engagement Survey

Teacher Name: ___________________________
_______________
My race is (Please CIRCLE all that apply)
American Indian or Alaskan Native
Asian
Black or African American
Native Hawaiian or Pacific Islander
White
I choose not to answer

Grade:

My ethnicity is (Please Circle One)
Hispanic or Latino
Not Hispanic or Latino
I choose not to answer

Please CIRCLE your response to the following statements.

1. My teacher wants me to share my ideas.

No Mostly No Sometimes Mostly Yes Yes, Always
2.

I have opportunities to actively participate in the class.

No Mostly No Sometimes Mostly Yes Yes, Always
3.

My teacher asks me to listen to others.

No Mostly No Sometimes Mostly Yes Yes, Always
4.

My teacher asks me to explain more about the answers I give.

No Mostly No Sometimes Mostly Yes Yes, Always
5.

My teacher asks questions to be sure I am learning.

No Mostly No Sometimes Mostly Yes Yes, Always
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6.

Students speak up and share their ideas about class work.

No Mostly No Sometimes Mostly Yes Yes, Always
7.

I feel like I am part of the classroom community.

No Mostly No Sometimes Mostly Yes Yes, Always
8.

My classroom is a place I am comfortable asking questions.

No Mostly No Sometimes Mostly Yes Yes, Always
9.

My teacher wants me to share my thoughts.

No Mostly No Sometimes Mostly Yes Yes, Always
10.

My teacher listens to my ideas.

No Mostly No Sometimes Mostly Yes Yes, Always
11.

The comments I get on my work help me understand how to improve.

No Mostly No Sometimes Mostly Yes Yes, Always
12.

Talking to others about math helps me learn.

No Mostly No Sometimes Mostly Yes Yes, Always
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Appendix C
Accountable Talk® Sentence Stems

ACCOUNTABLE TALK

I disagree with that, because ______________.
I agree with _____________, because _____________.
I still have questions about __________________.
I want to add to what __________ said about _____________.
Based on my evidence, I think _____________________.
I don’t know what you mean by __________________.
I disagree with the use of that evidence, because __________________.
A question I have is __________________.
An example of _____________ is __________________.
Your evidence is the same/different because _____________________.
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Appendix D
Accountable Talk® Rubric

Group:
Student talk is appropriate in tone and content to the social group and
setting and to the purpose of the conversation.
Students allow others to speak without interruption.
Students speak directly to other students.
Students listen attentively to one another.
Students actively participate in the conversation.
When appropriate, students make references to previous speakers.
Students share their own understanding of concepts.
Students redefine or change their explanations.
Students ask questions that test understanding.
Students draw comparisons and contrast ideas.
Students indicate to what degree they accept or agree with an idea.
Students feel safe to express ideas.
Notes:

Date:
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Appendix E
Self-Reflection
Date:

Topic:

Observations:

Reflections:

Evidence of Student Engagement during Accountable Talk® activities:
1
(many off task)

2

Evidence of higher order questioning used:
1
2
3
(Didn’t use)
Instructional Changes:

3

4

4

5
(100% engaged)

5
(Easily used and many used)
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Appendix F
Benchmarks and Standards
Table 1
Benchmarks Assessed during this Study
Unit/Strand
Benchmark
First Unit:
Geometry and
Measurement

I can describe quadrilaterals including squares, rectangles, trapezoids,
rhombuses, parallelograms, and kites.
I can classify quadrilaterals including squares, rectangles, trapezoids,
rhombuses, parallelograms, and kites.
I can draw quadrilaterals including squares, rectangles, trapezoids,
rhombuses, parallelograms, and kites.
I can recognize quadrilaterals including squares, rectangles, trapezoids,
rhombuses, parallelograms, and kites in various contexts.

Second Unit:
Data and
Probability

I can collect data.
I can organize data.
I can determine and create the most appropriate display for a data set.
I can interpret a variety of graphs, tables, diagrams, and spreadsheets
using a data set.

Third Unit:
Number and
Operation

I can solve multi-step problems using multiplication of multi-digit
whole numbers.
I can solve real-world multi-step problems using multiplication of multidigit whole numbers using various strategies.
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Appendix G
Student Survey Results
Question

No

Mostly
No

Sometimes

Mostly
Yes

Yes
Always

My teacher wants me to share my
ideas.

Pre

20%

4%

36%

8%

32%

Post

4%

0%

40%

24%

32%

I have opportunities to actively
participate in class.

Pre

8%

8%

20%

12%

52%

Post

0%

0%

8%

12%

80%

My teacher asks me to listen to
others.

Pre

8%

4%

16%

20%

52%

Post

0%

0%

16%

16%

68%

My teacher asks me to explain more
about the answers I give.

Pre

8%

0%

32%

20%

40%

Post

0%

4%

16%

20%

60%

My teacher asks questions to be sure
I am learning.

Pre

0%

12%

8%

28%

52%

Post

0%

4%

24%

16%

56%

Students speak up and share their
ideas about class work.

Pre

8%

4%

28%

20%

40%

Post 12%

4%

24%

32%

28%

I feel like I am a part of the
classroom community.

Pre

12%

0%

44%

8%

36%

Post

8%

8%

12%

20%

52%

My classroom is a place I am
comfortable asking questions.

Pre

16%

4%

40%

16%

24%

Post

8%

12%

32%

12%

36%

My teacher wants me to share my
thoughts.

Pre

8%

0%

36%

16%

40%

Post

8%

0%

32%

12%

48%

My teacher listens to my ideas.

Pre

16%

4%

24%

24%

32%

Post

4%

4%

20%

16%

56%

The comments I get on my work
help me understand how to improve.

Pre

0%

4%

44%

12%

40%

Post

8%

0%

20%

28%

44%

Talking to others about math helps
me learn.

Pre

20%

4%

12%

12%

52%

Post 24%

4%

12%

12%

48%

